A dual regulatory role of apurinic/apyrimidinic endonuclease 1/redox factor-1 in HMGB1-induced inflammatory responses.
Apurinic/apyrimidinic endonuclease 1/Redox factor-1 (APE1) is a multifunctional protein involved in reduction-oxidation regulation. High-mobility group box 1 (HMGB1) is released by necrotic cells and various inflammatory stimuli, acting as an inflammatory marker in sepsis and autoimmune diseases. Here, we report the dual regulatory role of APE1 in inflammatory signaling to extracellular HMGB1 or in the release of endogenous HMGB1 in human monocytes/macrophages. Forced cytoplasmic overexpression of APE1 profoundly attenuated the upregulation of HMGB1-mediated reactive oxygen species generation, cytokine secretion, and cyclooxygenase-2 expression by primary monocytes and macrophage-like THP-1 cell lines. In addition, HMGB1-induced activation of p38 and c-Jun N-terminal kinase (JNK), but not extracellular signal-regulated kinase 1/2, was strongly abrogated by the overexpression of APE1. The activation of apoptosis signal-regulating kinase 1 was required for both the p38 and JNK activation challenge with HMGB1. The extracellular release of HMGB1 by activated macrophages was inhibited by APE1 transfection. Small interfering RNA (siRNA) knockdown of endogenous APE1 impaired HMGB1-mediated cytokine expression and MAPK activation in THP-1 cells. HMGB1 stimulation induced the translocation of APE1 to the nucleus of the cell. In addition, APE1 silencing via siRNA transfection inhibited both the nuclear and cytoplasmic expression of APE1. These data identify APE1 as a novel dual regulator of inflammatory signaling to HMGB1 by human monocytes/macrophages. The modulation of cytosolic APE1 expression might be useful as a potential therapeutic modality for the treatment of inflammatory or autoimmune diseases.